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SHUTTLE CRITICAL ITEMS LIST = SREEITER

SURSYSTEM 1 ATHOSDPHERIC REVIT. FMEA NGO Q&=13 -3%47 =3 REV:0%/37
ASSEMBRLY WATER PFUMD ERIT. FuUNg: -
PN RI IMCE21-000B-0455,/56 CRIT. HLW: :
PN UENDOR:SVFI9708=4 HAM 5TD VEHICLE 103 103 134
QUANTITY :3J FFrFECTIVITY: x X X
Lok L -~ 2 PUMES : PHASE(S) PL L X = ¥ oo ¥ 13

tLoeP 3 - 1 MNP

A-PASS bB=FASS C=rFp

PREPARED BY: AFFRO APFROVED HNASA) :
DES N. X. DUONG : ES 55M \ai =7 li-!:J._\_.___.-
QE D. STOICA PdFQE S Frmcast : QE - , .

ITEM:
FUMB, WATER CoOOLANT

PUNCTION:-
PROVIDES THE MOVING FORCE FOR WATER CIRCULATION IN THE WATER COCE AT
LOOPS. LOCP ONE QONTAINS TWO PUMPS AND LOOF 2 CONTAINS CNE PUMF.

FAILITRE - MODE: =
EXTERNAL LEAKAGE ' ‘I'

CAUSE (5) ! : '
MECHANICAL SMOCK, VIERATION, CORROSION, SEAL MATERIAL DEGRADATTCN.

EFFECT (3] ON:
(A)SUBSYSTEM (R}INTERPACES (C)MISSION {D)CREW/VEHICLE

(A} LOSS OF REDUNDANCY = LOS5 OF ONE WATER COOLANT LOOP.
(B) LOSS QF COOLING OF AFTEICTED WATER COOLANT LOGOP. FREE WATER TN CAES

{C) POSSTHLE EARLY MISSION TERMINATION FﬁR LRSS OF QNE WATER CCaLANT
LoQp.

(P) POTINTIAL LOSS OF CREW/VEHICLE UPON SUBRSEQUENT LOSS OF REDUNDANT
WATER COQLANT Look,

DISPOSITION & RATIONALZ:
(A)UESIGH (B)TEST (C)INSPECTION (D) FPATIIRE HISTORY (E)QPERATIONAL USE

{A) DESIGN
THE PUMP I5 A CENTRIFUSAL 2 STACE TYDPE DRIVEN 8Y A CANNED TYPRDT IMDUS™::
MOTOR QPERATING ONF 115 VAC, 400HZ, 3 PHASY POWER SUPPLY. THT pUMD
PACEKMAGE MAS AN INLET FILTER (10/25 MICRON] AND THE FUMP MAS 41 MTCRHON
INLET AND QUTLET FILTERS TQ CONTROL CONTAMINATLION. THE ARMATURE AND P
IMFELLERS ARE SUFPORTED BY TWO CARRON SLELVED BEARINGS WHICH ARE
LUBRICATED BY A RYDRUDYHAMIC LAYER OF WATER FLOWING THROUGH THZT PUMP. _
FLUID ENTERS THE PUMF INLET VIA TWO S$TAGE IMPELLERSE AND FLOWE 3IETHII:
MOTOR AND PUMP HOUZING CAVITY TO EXIT TUBE. FUMP IS MADE OF STAINLES!
STEEL EXCEPT POR BEARINGS AND WEDAR FITTINGS WHICH ARE CARBON, ALL 5%
ARE TEFIOM. VITOH O~RINGS ARE USED TO SEAL THE CONWZIOTIONS WHIRT TuS
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PUMP IS MATED TO THE INLET AND OUTLET MANTFOLDS OF THE PUMP DACEASZ., 2
MATERIALE ARE CORROSICH RESISTANT AND COMPATIBLY WITHE WATER.

(B) TEST
ACCEPTANCE TEST =~ PROOF PRESSURE AT 114e11% p=318 FOR GREATER Tuxy
MINUTES. LEAKAGE RATE OF MGQRE THAN D0.005 CC/HR H20 MAXIMUM AT 91 +/-
FSID.

QUALIFICATION TRST - PROOF PRESSURE AT 116=139 PEIG FOR MINIMUIM = MI
BURST PRESSURE OF a0 PSIS. SURTECTED TQ RANDTOM VIERATION SPECTT
ENVELOPE OF 20 TO 180 HZ INCRIASTHG AT ¢ DE/OCTAYE T2 0.03 Garp/F
CONSTANT AT Q.03 Gw*2/HZ FROM 1%0 TO 1000 HZ, DECREASING AT & DR/OQT:
FROM 1000 TO 2000 HZ FOR 48 MINUTES PER AXIS IN TEREE ORTHOGONAL Ax3
DESIGN SHOCK - THREE TERMINAL SAWTOOTH PULSES ofF 20 @ FEAX AMFLITUNDE 2
11 M5 DURATION APPLIED IN BOTE DIRECTIONS ALONG EACH OF THREE CRIEOGOE
AXES .

IN-VERICLE TESTING - SYSTIM DECAY TEST I4 PEAFCRMYD AT BS - 95 PpsIn,
CL/MIR MAX LXAFAGE, PIMP OUT PRESSURE AND ACCUMDLATOR QUANTITY
CONTINUQUSLY MONITORED WHEN THE VEHICLE I8 POWERED UP AND SERYZ As
INDICATION OF EXTERNAL LEAKAGE.

OMRSD = PUMP ACCUMULATGOR QUAMTITY AND OUTLET PRESSURE ARE CONTINLCDU:
MONITORED WHMILE THE VEMICLE I3 POWERED UP DURING FACH TUANARQUIE,

. SERVE AS AN INDICATION OF EXTERNAL LEAKAGE. WATER IS SAMPLED PER 5.
0073 DURING SERVICING.

(C) INSPECTION

RECRIVING INSPECTION
INCOMING PARTS ARE VERIFIED FOR MATERIAL, PHYSIGAL PROPERTIES AND PROOE
SERTIFICATION.

CONTAMINATION CONTROL
CLEANLINESE IS MATNTAINED AND VERIFIZD TO REQUIRED LEVEL. INSPECTT
VERIFIES CORROSION FROTECTION PROVISIONS.

ASSEMBLY/INSTALIATION

DIMENSICNS AND SURFACR FINISHES VERIFLED BY INSPECTION. ORIENTAT=ON
CONNECTOR MASTER KEYWAY IS5 DETERMINED AND VERIFIED BY TINSPE-—--
HCUNTING FEEIT COATED FOR ELECTRICAL BONDING PURPOSE IS VERIFIED.

NONDESTRUCTIVE EVALOATION
LEAX CHECK IS VERIFIED BY INSPECTIAN.

CRITICAL PROCESSES
WELLD QF THE FILTER HOUSING TO PUMP INKLET FIANGES IS WERIFIFD. TURBE wEI
ARE VERIFIED BY INSPECTION. ADHESIVE BONDING OF FILTER IS CHECKES.

TESTING
ATP IS VERIFIZD BY INSPECTIGN.

HEANDLING/ PACKAGING
ALL PACKAGING POR SHIPMENT IS VERIFIED BY INSPEOTION.
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(D) FAILURE EISTORY
THREE FAILURES HAVE OCCURRED:

ACOD21-010, 7/28/E1 AT THE SUPPLIEN. EXTFRNAL LEAFAGE WAiS 1ace scoo
SEHCULD BE 2.5 3ScCH MAX. LEAK WAB AT THE HIGH PRESSURE FITTING TH +
DELTA P TRANEDUCER DUE TO MISALIGNMENT CAUSED BY TOLERANCE BEUILNC
CORRECTIVE ACTION ~= FUTURE UNITS UTILIZED A NEW FRAME WHICH ELIMIMNAS
THE VARIATIONS CAUSED BY SHEET METAL TOLERANCE. TURBE INSTALIATI
PROCECLURES WERZ REVISED TO VERIFY ALIGHWMENT PRICR TC INSTALLATION.

ACS3E1-010, 3/1¢/831 IN ATP AT THE SUPPLIER. A FLARED TUBE FIT™TING LIAF
HELIUM AT 7.8 X 10 EXP =4 5GQUS; SHOULD BE 5.3 X 10 EXF =& S5CC% M~
ILEAFAGE WAS AT PUMP QUTLET LINE TQ LELTA P TRANSDUCER AND WAS CALSETS
TOLERANCE ROTILDUP. CORRECTIVE ACTION - A STRESS RELIEVING [ANWEALIN
OFERATION WAS ADDED TO THE MANUFACTURING FROCESS SHEPTS T5 MAXKS TEE T
CF UNIFORM HARDNESS THROUGHQIT ITS . LENGTM TO FACILITATE REFORMING,

REQUIRED, AT ASSEMBLY. :

ACE®38=0110, 10/233/02 AT THE SUFPLIFR. EXTERNAL LYAKMGE WAS 1.8 X 10
=) SCLS GHE AT FLARID TUBL THAT CUNNECTS THE DELTA P TRANSCUCEPR “INTS
HIGH PRESSURE 3SIDE oF THE PUMP, THE FITTING WAS TFONL T3
UMOERTORQUED = 100 IN=LB V8 140 IN-LE EREQUIRED. SORRESTIVE ACTIC

ASSEMBLY AND IN~FROCESS TESTING WERE REVISED TO ADD A PROOF AND LFAK T'

1

PRIGR TO ASSEMBLY OF THE ACCUMULATOR ON THE PUMP PACKAGE SO THAT .
COUPLING NUTS ARE ACCESSIBLE FOR LEAK TESTING AND RETORCUING.

{E} OFERATIONAL USE
TRS.
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